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DESCRIPTION 

PARTICULAR PROGRAM DETECTION DEVICE, METHOD, AND PROGRAM 
5 BACKGROUND OF THE INVENTION 

1. FIELD OF INVENTION 

[0001] The present invention relates to a particular program 

detection device, method, and program. More particularly, the 
10 present invention relates to a particular program detection device 
and a particular program detection method of detecting a particular 
program segment which ispresentina program signal of a television, 
a radio, or the like, and also relates to a program for executing 
the method. 

15 

2. DESCRIPTION OF THE RELATED ART 

[0002] Conventionally, as a method of detecting a particular 

program segment, such as a CM or the like, which is present in 
a television program or the like composed of audio and moving images 

20 or a radio program or the like composed only of audio, for example, 
a method of detecting points where audio or moving images change 
(scene change points) , and determining a time interval between 
the scene change points to detect a particular program segment, 
is commonly known. Hereinafter, such a particular program 

25 detection method will be described with reference to FIG. 10. 



[0003] FIG. 10 is a block diagram illustrating an exemplary 

configuration of a conventional particular program detection 
device 10 0. The particular program detection device 100 comprises 
a video data read section 101, a detection sensitivity determining 
section 103, a scene change point detecting section 104, and a 
particular program determining section 105. The particular 
program detection device 100 sets an arbitrary threshold value 
for detection sensitivity, and based on the value, detects scene 
change points of audio or moving images in a program to detect 
a particular program. 

[0004] The video data read section 101 reads out video data 

of a program from a storage device, amemory, or the like. Aspecific 
example of the video data read section 101 is a device of reading 
out video data from an HDD included in an HDD recorder, a DVD medium 
loaded in a DVD recorder, or the like. The detection sensitivity 
determining section 103 sets a detection sensitivity used when 
scene change points of audio or moving images are detected in the 
scene change point detecting section 104. The detection 
sensitivity corresponds to a threshold value with respect to a 
characteristic amount, which is a measure of changing of audio 
or moving images. The setting of the detection sensitivity may 
be arbitrarily changed by the user or may be fixed before shipment 
of the device. 

[0005] The scene change point detecting section 104 detects 

scene change points of audio or moving images in accordance with 
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the detection sensitivity set by the detection sensitivity 
determining section 103. A scene change point can be detected 
using either or both of moving image data and audio data. In the 
case of image data, examples of a scene change point includes a 
5 light intensity change point, a blackout inserted point, and the 
like. In the case of audio data, an example of a scene change 
point is a point where a level of audio data becomes a predetermined 
value or less. 

[0006] The particular program determining section 105 uses a 

10 time interval between scene change points detected by the scene 
change point detecting section 104 to determine a particular 
program segment. For example, in the case of CMs, a CM usually 
has a duration of 15 seconds, 30 seconds, 60 seconds, or 90 seconds, 
and therefore, in order to detect a CM segment, it is determined 
15 whether or not the time interval takes one of these values. In 
this manner, the conventional particular program detection device 
100 detects a CM segment in a program signal. 
[Patent Document 1] Japanese Patent No. 2858758 

2 0 BRIEF SUMMARY OF THE INVENTION 

[0007] However, in the conventional particular program 

detection device 100 configured as described above, when the device 
100 receives a broadcast program signal in a poor reception 
environment (so that the received signal is contaminated with noise, 

2 5 or when a signal is contaminated with encoding/ decoding noise which 



occurs during a process of decoding a signal which has been once 
encoded, e.g., when recording is performed on a personal computer 
(particularly, encoding performance is of ten poor ) ) the detection 
of scene change points is not satisfactorily achievedand the 
performance of detection of a particular program segment is 
impaired . 

[0008] Particularly, in the case of analog broadcast, the 

reception condition of each station varies depending on the region, 
so that the detection is satisfactory for some stations and is 
not satisfactory for other stations, i.e., the performance varies . 
Also in the case of digital broadcast, it is necessary to take 
measures against reception error, however, this is not taken into 
consideration in the conventional configuration. 

There are software encoders which can be freely installed 
and hardware encoders which are configured as LSIs and perform 
high-speed processing . Some software encoders have a limitation 
on the performance, so that the encoding performance thereof is 
poor . 

[0009] Therefore, an object of the present invention is to 

provide a particular program detection device, method, andprogram 
capable of detecting a particular program segment in a program 
signal, even if the signal is contaminated with noise, by adapt ively 
modifying a detection sensitivity for a scene change point, 
depending on a difference between analog and digital, a difference 
between the broadcast radio wave intensities or reception 



conditions of program signals, a difference between encoders, or 
the like. 

[0010] The present invention is directed to a particular program 

detection device for detecting a particular program segment in 
a program signal including at least audio data of a program. To 
achieve the above-described object, the particular program 
detection device of the present invention comprises a noise level 
detecting section, a detection sensitivity determining section, 
a silent portion detecting section, and a particular program 
determining section . 

[0011] The noise level detecting section detects a noise level 

of the audio data included in the program signal. The detection 
sensitivity, determining section determines a detection 
sensitivity which is used when a particular program is detected, 
based on the noise level detected by the noise level detecting 
section. The silent portion detecting section detects a silent 
portion of the audio data included in the program signal in 
accordance with the detection sensitivity determined by the 
detection sensitivity determining section. The particular 
program determining section determines a time interval between 
each silent portion detected by the silent portion detecting 
section to determine a particular program segment. 
[0012] Here, the particular program detection device can 

further comprises a noise level learning section for learning an 
association of the noise level detected by the noise level detecting 



section with a noise level which has been detected m the past, 
and a noise level storing section of storing a noise level learned 
by the noise level learning section. With this configuration, 
the detection sensitivity determining section can determine a 
detection sensitivity which is used when a particular program is 
detected, based on the learned noise level stored in the noise 
level storing section. 

[0013] The particular program detection device may further 

comprise a program information obtaining section of obtaining 
program information from the program signal. With this 
configuration, the noise level storing section can store the noise 
level learned by the noise level learning section in association 
with the program information obtained by the program information 
obtaining section, and the detection sensitivity determining 
section can obtain the learned noise level associated with the 
program information from the noise level storing section in 
accordance with the program information obtained by the program 
information obtaining section, and can determine the learned noise 
level as a detection sensitivity which is used when a particular 
program is detected. 

[0014] Typically, the particular program detection device 

further comprises a broadcast reception section of receiving 
broadcast waves carried in the program signal, and outputting the 
received program signal to the noise level detecting section and 
the silent portion detecting section, or a data read section of 



reading the program signal from a storage device m which the program 
signal is recorded, and outputting the read program signal to the 
noise level detecting section and the silent portion detecting 
section . 

[0015] Preferably, the silent portion detecting section 

subjects a minimum value of the audio data included in the program 
signal to a minimum hold process. When a particular program is 
a CM, a time constant which causes a minimum hold value to increase 
is preferably determined so that the minimum hold value is clipped 
to a predetermined value in 15 seconds which is a minimum time 
which can be taken by a CM. 

[0016] A process performed by each component of the 

above-described particular program detection device can be 
achieved as a particular program detection method which provides 
a series of process procedures. Specifically, the particular 
program detection method detects a noise level of the audio data 
included in the program signal , determines a detection sensitivity, 
which is used when a particular program is detected, based on the 
detected noise level, detects a silent portion of the audio data 
included in the program signal in accordance with the determined 
detection sensitivity, and determines a time interval between each 
detected silent portion to determine a particular program segment . 

Preferably, the particular program detection method is 
provided in the form of a program for causing a particular program 
detection device to execute a series of process procedures. The 
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program may be recorded in a computer readable recording medium. 

Note that a portion of the functional blocks of the 
above-described particular program detection device may be 
implemented as an integrated circuit (LSI) . 

[0017] According to the present invention, it is possible to 
reliably detect a point where a main program is changed to a CM 
and a point where a CM is changed to a main program (scene change 
points) . In addition, the detection sensitivity is modified, 
depending on the noise level of a program signal, thereby making 
it possible to maintain the detection performance with respect 
to a signal contaminated with noise. Further, the detection 
performance with respect to a signal contaminated with noise can 
be maintained by learning a past noise level. Furthermore, by 
learning and storing a past noise level in association with program 
information, a current noise condition can be estimated based on 
past noise information, so that a silent portion can be detected, 
depending on the noise level. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a block diagram illustrating a configuration 

of a particular program detection device 1 according to a first 
embodiment of the present invention. 

FIG. 2 is a flowchart illustrating a process procedure 
of a particular program detection method according to the first 
embodiment of the present invention. 



FIG. 3A is a diagram illustrating an exemplary program 
signal having a small number of noises. 

FIG. 3B is a diagram illustrating an exemplary program 
signal having a large number of noises. 

FIG. 4A is a diagram (minimum hold values ) illustrating 
an exemplary noise level detecting process performed by a noise 
level detecting section 12. 

FIG. 4B is a diagram (dynamic range values ) illustrating 
an exemplary noise level detecting process performed by a noise 
level detecting section 12. 

FIG. 5 is a diagram (low sensitivity) illustrating an 
example in which a silent portion is detected from a program signal . 

FIG. 6 is a diagram (high sensitivity) illustrating an 
example in which a silent portion is detected from a program signal . 

FIG . 7 is a diagram illustrating an exemplary particular 
program determining process performed by a particular program 
determining section 15. 

FIG. 8 is a block diagram illustrating a configuration 
of a particular program detection device 2 according to a second 
embodiment of the present invention. 

FIG. 9 is a block diagram illustrating a configuration 
of a particular program detection device 3 according to a third 
embodiment of the present invention. 

FIG. 10 is a block diagram illustrating an exemplary 
configuration of a conventional particular program detection 



10 



device 10 0. 



DESCRIPTION OF THE REFERENCE CHARACTERS 
[0019] 1 to 3 particular program detection device 

5 11 signal input section 

12 noise level detecting section 

13, 23, 33, 103 detection sensitivity determining 

section 

14 silent portion detecting section 
10 15, 105 particular program determining section 

21, 31 noise level learning section 

22, 32 noise level storing section 

34 program information obtaining section 
101 video data read section 
15 104 scene change point detecting section 



DETAILED DESCRIPTION OF THE INVENTION 
[0020] (First embodiment) 

FIG. 1 is a block diagram illustrating a configuration 

20 of a particular program detection device 1 according to a first 
embodiment of the present invention. In FIG. 1, the particular 
program detection device 1 comprises a signal input section 11, 
a noise level detecting section 12, a detection sensitivity 
determining section 13, a silent portion detecting section 14, 

25 and a particular program determining section 15. FIG. 2 is a 
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flowchart illustrating a process procedure of a particular program 
detection method according to the first embodiment of the present 
invention . 

[0021] The signal input section 11 is a section which receives 

5 a signal of a program composed of audio and moving images (a 
television program, etc. ) , or a signal of a program composed only 
of audio (a radio program, etc.) . These programs include a 
particular program represented by a CM in addition to a main program . 
For example, when a program signal is broadcast from a broadcast 

10 station, the signal input section 11 is composed of a broadcast 
reception section (a tuner, etc.) which receives broadcast waves 
carrying the program signal. When a program signal is recorded 
in a storage device, such as an HDD, a DVD, a flash memory, or 
the like, the signal input section 11 is composed of a data read 

15 section capable of reading out the program signal. The process 
of the data read device also includes, for example, demultiplexing 
data in which audio and moving images are multiplexed, or decoding 
encoded audio data and moving image data. Note that a program 
signal may be either digital or analog. 

20 [0022] The noise level detecting section 12 detects a noise 

level of a program signal output from the signal input section 
11 (stepS201) . The detection is performedby the followingmethod, 
taking it into consideration that a program signal having a large 
number of noises has a high minimum value level (silent portion) 

25 (FIGS . 3A and 3B) . 



[0023] A first method is to detect a minimum hold value which 

is an evaluation value following a minimum value of a power envelope 
of a program signal (FIG. 4A) . The minimum hold value follows 
a signal level which is smaller than an immediately previous hold 
level every time the level is detected, and gradually increases 
with a predetermined time constant during the time when a small 
signal level is not detected. With the first method, as a result 
of detection, a minimum hold value which increases in proportion 
to the amount of noise in a program signal is obtained. 
[0024] A second method is to detect a difference between a 
maximum hold value which is an evaluation value following a maximum 
value and the minimum hold value, i.e., a dynamic range value (FIG. 
4B) . The maximum hold value follows a signal level which is larger 
than an immediately previous hold level every time the level is 
detected, and gradually decreases with a predetermined time 
constant during the time when a large signal level is not detected. 
With the second method, as a result of detection, a dynamic range 
value decreases in proportion to the amount of noise in a program 
signal . 

[0025] Based on a noise level (the minimum hold value or the 

dynamic range value) detected by the noise level detecting section 
12, the detection sensitivity determining section 13 determines 
a detection sensitivity which is used when a silent portion of 
a program signal is detected in the silent portion detecting section 
14 (steps S202 to S204) . The detection sensitivity is a threshold 



value of an audio level which is used to determine whether or not 
a portion is a silent portion. Typically, two detection 
sensitivities, i.e., a high sensitivity and a low sensitivity, 
are previously prepared. One of the detection sensitivities is 
determined, depending on the noise level (the level minimum hold 
value or the dynamic range value) with respect to the predetermined 
threshold value. For example, when the noise level is small, the 
low sensitivity is determined, and when the noise level is large, 
the high sensitivity is determined. Note that the detection 
sensitivities determined depending on the noise level are not 
limited to the two detection sensitivities (the high sensitivity 
and the low sensitivity) , and three or more detection sensitivities 
may be used, where a plurality of threshold values are provided. 
[0026] As described above, by increasing the detection 

sensitivity when the noise level is high, it is possible to reliably 
detect a silent portion between a main-program segment and a CM 
segment and a silent portion between a CM segment and a CM segment 
which are otherwise buried in noise, though the silent portion 
detecting section 14 more frequently makes error detection in a 
main program as described below. 

[0027] The silent portion detecting section 14 receives a 

program signal from the signal input section 11, and detects a 
portion having a small audio level of the program signal, as a 
silent portion, in accordance with the detection sensitivity 
determined by the detection sensitivity determining section 13 
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(step S205) . Generally, when scenes are changed, it is often that 
audio is faded out/faded in, or silence is inserted. For example, 
FIG . 5 is a diagram illustrating an example in which a silent portion 
is detected from a certain program. As can be seen from FIG. 5, 
5 a portion having a low audio level is clearly present between a 
main-program segment and a CM segment and between a CM segment 
and a CM segment . Therefore, the silent portion detecting section 
14 observes the audio level, and detects, as a scene change point, 
a portion at which the audio level is smaller than or equal to 

10 a predetermined value given as a detection sensitivity (portions 
enclosed with circles in FIG. 5), thereby distinguishing a 
main-program segment from a CM segment. FIG. 6 is a diagram 
illustrating an example in which a silent portion is detected from 
a program, where a detection sensitivity is higher than that of 

15 FIG. 5. 

[0028] Here, if an audio signal itself includes noise, all 

portions having small levels may be buried in noise, so that 
detection may not be satisfactorily achieved. Therefore, in the 
silent portion detecting section 14 of the present invention, in 

20 order to appropriately detect a silent portion of a CM, a detected 
audio level is subjected to a minimum hold process (see FIGS. 5 
and 6) . In addition, in the silent portion detecting section 14 
of the present invention, in order to reliably determine a CM in 
the particular program determining section 15 described below, 

25 it is taken into consideration that the minimum time of a CM is 



15 seconds, and a gradually increasing amount is adjusted in the 
minimum hold process so that, if 15 seconds or more has elapsed 
since a minimum value, the audio level is clipped at one which 
is determined by the detection sensitivity (see FIGS. 5 and 6) . 
For example, if a level where a maximum hold value is -40 dB is 
set as a clip line of a minimum hold value, i.e., a detection 
sensitivity, it is possible to prevent error detection at an audio 
( speech) -centered portion of a main program in which a silent 
portion frequently occurs, to some extent. 

[0029] For each silent portion detected by the silent portion 

detecting section 14, the particular program determining section 
15 calculates a time difference between the silent portion and 
a silent portion following this, and based on the calculated time 
difference, determines whether the silent portion is at the start 
or the end of a CM segment, or at a point in a main-program segment 

(step S206). The determination is performed as in FIG. 7, for 
example. As is well known, a CM is produced to have a duration 
of an integral multiple of 15 seconds, such as 1 5 seconds , 30 seconds, 
60 seconds, or 90 seconds. In view of this , the particular program 
determining section 15 obtains a time interval between silent 
portions and confirms whether or not the time interval is an integral 
multiple of 15 seconds. Thereafter, the particular program 
determining section 15 determines a time interval between silent 
portions which is an integral multiple of 15 seconds, as aparticular 
program, such as a CM or the like. Note that, in order to remove 



the influence of error detection of a silent portion when the 
detection sensitivity is increased, a time difference between an 
silent portion and a plurality of silent portions following the 
silent portion may be respectively calculated, and based on 
evaluation of a plurality of time differences thus calculated, 
it may be determined whether the silent portion is at the start 
or the end of a CM segment, or at a point in a main-program segment. 
[ 0 030 ] As described above, according to the particular program 
detection device and method of the first embodiment of the present 
invention, it is possible to reliably detect a point where a main 
program is changed to a CM and a point where a CM is changed to 
a main program (scene change points) . In addition, the detection 
sensitivity is modified, depending on the noise level of a program 
signal, thereby making it possible to maintain the detection 
performance with respect to a signal contaminated with noise. 
[0031] (Second embodiment) 

FIG. 8 is a block diagram illustrating a configuration 
of a particular program detection device 2 according to a second 
embodiment of the present invention. In FIG. 8, the particular 
program detection device 2 comprises a signal input section 11, 
a noise level detecting section 12, a detection sensitivity 
determining section 23, a silent portion detecting section 14, 
a particular program determining section 15, a noise level learning 
section 21, and a noise level storing section 22. 
[0032] As illustrated in FIG. 8, the particular program 
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detection device 2 of the second embodiment is different from the 
particular program detection device 1 of the first embodiment in 
configurations of the noise level learning section 21, the noise 
level storing section 22, and the detection sensitivity determining 
section 23. Hereinafter, the same components between the first 
and second embodiments will not be described, and different 
configurations therebetween will be described. 

[0033] The noise level learning section 21 learns an association 

of a noise level of a program signal detected by the noise level 
detecting section 12 with a noise level which has been detected 
in the past. The learning is performed in order to prevent a 
detection sensitivity determined by the detection sensitivity 
determining section 23 from being excessively associated with a 
variation in the noise level due to a temporal change in the program 
signal, and therefore, being frequently changed. For example, 
the noise level learning section 21 maybe configured as a low-pass 
filter or the like . The learning may be invariably performed with 
respect to an input program signal irrespective of whether or not 
the particular program detection and determination are actually 
performed. Particularly, in the case of timer recording, assuming 
that a CM segment is present in the vicinity of a start end or 
a finish end of a program signal stream, only segments in the vicinity 
of the start end and the finish end may be learned. In addition, 
learning may be performed with respect to a stream immediately 
before the start of recording. 
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[0034] The noise level storing section 22 stores a noise level 

learned by the noise level learning section 21. The noise level 
storing section 22 maybe any storage device, such as a flash memory , 
a DRAM, an HDD, a temporary storage space, or the like. 

Based on the learned noise level stored in the noise 
level storing section 22, the detection sensitivity determining 
section 23 determines a detection sensitivity which is used when 
a silent portion of a program signal is detected in the silent 
portion detecting section 14. 

[0035] As described above, according to the particular program 
detection device and method of the second embodiment of the present 
invention, in addition to the effect described in the first 
embodiment, the detection performance with respect to a signal 
contaminated with noise can be maintained by learning a past noise 
level . 

[0036] (Third embodiment) 

FIG. 9 is a block diagram illustrating a configuration 
of a particular program detection device 3 according to a third 
embodiment of the present invention. In FIG. 9, the particular 
program detection device 3 comprises a signal input section 11, 
a noise level detecting section 12, a detection sensitivity 
determining section 33, a silent portion detecting section 14, 
a particular program determining section 15, a noise level learning 
section 31, a noise level storing section 32, and a program 
information obtaining section 34. 



[0037] As illustrated in FIG. 9, the particular program 

detection device 3 of the third embodiment is different from the 
particular program detection device 2 of the second embodiment 
in configurations of the noise level learning section 31, the noise 
level storing section 32, the detection sensitivity determining 
section 33, and the program information obtaining section 34. 
Hereinafter, the same components between the second and third 
embodiments will not be described, and different configurations 
therebetween will be described. 

[0038] The program information obtaining section 34 obtains 

program information about a program signal received by the signal 
input section 11. Examples of the program information include 
information about a channel on which a program is broadcast, 
information about a genre of a program (e.g., drama, sports, news, 
variety, etc.), and the like. When the signal input section 11 
is a tuner which receives broadcast waves, the program information 
is obtained from a tuning state of a tuner, an electronic program 
guide carried with broadcast waves, or the like. Alternatively, 
the program information may be obtained from an external portal 
site via internet connection. On the other hand, when the signal 
input section 11 is a device which reads out data from a storage 
device, the program information stored in the storage device can 
be read out along with data. 

[0039] The program information obtained by the program 

information obtaining section 34 is output to the noise level 
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learning section 31 and the detection sensitivity determining 
section 33. The noise level learning section 31 performs learning 
with respect to a noise level of a program signal detected by the 
noise level detecting section 12, and associates the result of 
the learning with the program information obtained by the program 
information obtaining section 34. The meaning of the learning 
is the same as that which has been described with respect to the 
noise level learning section 21. 

[0040] The noise level storing section 32 stores the learned 

noise level associated with the program information by the noise 
level learning section 31. The noise level storing section 32 
may be any storage device, such as a flash memory, a DRAM, an HDD, 
a temporary storage space, or the like. 

In accordance with program information provided from 
the program information obtaining section 34, the detection 
sensitivity determining section 33 obtains the learned noise level 
associated with the program information from the noise level 
storing section 32, and determines the learned noise level as a 
detection sensitivity which is used when a silent portion of a 
program signal is detected in the silent portion detecting section 
14 . 

[0041] As described above, by using channel information about 

a program, the noise level learning section 31 can previously learn 
a noise level for each channel, and the silent portion detecting 
section 14 can execute silent portion detection which is adaptive 



to a good/poor reception condition for each channel . For example, 
in the case of analog broadcast, a noise level may be separately 
learned for each channel, and in the case of digital broadcast, 
a noise level may be separately learned for each of three broadcast 
types (i.e., ground waves, BS, and CS) . Note that, in the case 
of digital broadcast, a noise level is considerably low during 
normal reception, and therefore, is regarded as an arbitrary fixed 
value, and when noise is intermittently included in a program signal 
due to transmission error caused by a factor, such as weather or 
the like, the transmission error is detected and the frequency 
of noise contamination is stored. Based on the learning, a 
detection sensitivity is modified in order to avoid error detection 
of a scene change when there is noise contamination, and when the 
a reception condition returns to normal, the detection sensitivity 
is quickly returned to the previous one. 

[ 0 042 ] In addition, by using genre information about a program, 

the detection sensitivity determining section 33 can set a 
detection sensitivity suitable for a genre, so that the detection 
accuracy of a silent portion can be improved in the silent portion 
detecting section 14. In some genres, programs having low audio 
levels may be frequently inserted. Therefore, when scene change 
detection is performed based on an audio level, the number of 
detections can be previously predicted by obtaining genre 
information . For example, in the case of a classical music program 
or the like in digital broadcast, scenes having low audio levels 
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frequently appear in the program. 

[0043] As described above, according to the particular program 
detection device and method of the third embodiment of the present 
invention, in addition to the effects described in the first and 
5 second embodiments, by learning and storing a past noise level 
in association with program information, a current noise condition 
can be estimated based on past noise information, so that a silent 
portion can be detected, depending on the noise level. 
[0044] Note that, in each of the above-described embodiments, 

1 0 the examples in which a scene change point is determined by detecting 
a silent portion of audio data included in a program signal, have 
been described. However, in the case of video data, it is often 
that light intensity significantly changes or blackout video is 
inserted at a scene change point. Therefore, a scene change point 

15 can also be determined by detecting the light intensity change 
point or the blackout inserted point of video data. For example, 
when genre information is used as in the particular program 
detection device 3 of the third embodiment, the number of detections 
can be predicted using the fact that a screen angle is frequently 

20 changed in a sports program, and is less frequently changed in 
a news program. 

[0045] Typically, the methods performed by the particular 

program detection devices 1 to 3 described in the first to third 
embodiments are performed by predetermined program data which is 
25 stored in a storage device (a ROM, a RAM, a hard disk, etc.) which 
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can execute the above-described process procedures, being 
interpreted and executed by a CPU. In this case, the program data 
may be introduced into the storage device via a recording medium, 
such as a CD-ROM, a flexible disk, or the like, or alternatively, 
5 may be executed directly on the recording medium. 

[0046] Note that the functional blocks of the particular program 
detection devices 1 to 3 of the present invention, i.e., the noise 
level detecting section 12, the detection sensitivity determining 
sections 13, 23, and 33, the silent portion detecting section 14, 

10 the particular program determining section 15, the noise level 
learning sections 21 and 31, the noise level storing sections 22 
and 32, and the program information obtaining section 34, may be 
implemented typically as an integrated circuit (LSI; LSI may be 
called IC, system LSI, super LSI or ultra LSI, depending on the 

15 packaging density) (see dashed lines in FIGS. 1, 8, and 9) . The 
functional blocks may be mounted on one chip, or all or a part 
of the functional blocks may be mounted on one chip. 

The integrated circuit is not limited to LSI. The 
integrated circuit may be achieved by a dedicated circuit or a 

20 general-purpose processor . Further, an FPGA (Field Programmable 
Gate Array) which can be programmed after LSI production or a 
reconf igurable processor in which connections or settings of 
circuit cells in LSI can be reconfigured, may be used. 

Furthermore, if an integrated circuit technology which 

25 replaces LSI is developed by an advance in the semiconductor 
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technology or other technologies derived therefrom, the functional 
blocks may be packaged using such a technology. A biotechnology 
may be applicable. 

[0047] The particular program detection device of the present 

5 invention can be used in an accumulation- type camcorder, personal 
computer software for editing, or the like which needs to detect 
a particular program segment in a program signal of a television, 
a radio, or the like, and is particularly useful, for example, 
when a particular program segment needs to be reliably detected 
10 even in a program signal contaminated with noise. 



